PREFACE.                                             Vll

Then, again, I think that supplementing the mathematical
theory by one of a more physical character makes the study of
electricity more valuable as a mental training for the student.
Analysis is undoubtedly the greatest thought-saving machine
ever invented, but I confess I do not think it necessary or desir-
able to use artificial means to prevent students from thinking too
*nuch. It frequently happens that more thought is required,
and a more vivid idea of the essentials of a problem gained, by
a rough solution by a general method, than by a complete
solution arrived at by the most recent improvements in the
higher analysis.

The method of illustrating the properties of the electric field
"which I have given in Chapter I has been devised so as to lead
directly to the distinctive feature in Maxwell's Theory, that
changes in the polarization in a dielectric produce magnetic
effects analogous to those produced by conduction currents.
Other methods of viewing the processes in the Electric Field,
which would be in accordance with Maxwell's Theory, could, I
have no doubt, be devised; the question as to which particular
method the student should adopt is however for many purposes
of secondary importance, provided that he does adopt one, and
acquires the habit of looking at the problems with which he
is occupied as much as possible from a physical point of view.

It is no doubt true that these physical theories are liable
to imply more than is justified by the analytical theory they
are used to illustrate. This however is not important if we
remember that the object of such theories is suggestion and not
demonstration. Either Experiment or rigorous Analysis must
always be the final Court of Appeal; it is the province of these
physical theories to supply cases to be tried in such a court.

Chapter II is devoted to the consideration of the discharge of
electricity through gases; Chapter III contains an account of the
application of Schwarz's method of transformation to the solu-
tion of two-dimensional problems in Electrostatics. The rest of
the book is chiefly occupied with the consideration of the pro-
perties of alternating currents; the experiments of Hertz and the
development of electric lighting have made the use of these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